A Gram-stain-negative, facultatively anaerobic, motile, bacterial strain, 34C10-3-10 T , was isolated from symptomatic bark tissue of a Populus Â euramericana canker. The isolate could grow between 10 and 37 C, at pH 5 to 11, and in 0-3 % (w/v) NaCl. The strain was oxidase and catalase positive. The ubiquinone of strain 34C10-3-10 T was Q-8. The polar lipid profile of strain 34C10-3-10 T included diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phospholipid, phosphatidylmonomethylethanolamine, phosphatidylserine; the major fatty acids were C 18 : 1 !7c, C 14 : 0 and C 16 : 1 !7c/C 16 : 1 !6c. The average nucleotide identity (ANI) values between strain 34C10-3-10 T and the type strains of reference species
The genus Wohlfahrtiimonas was first established by Tóth et al. in 2008 [1] . At present, Wohlfahrtiimonas comprises only two species with validly published names. Wohlfahrtiimonas chitiniclastica was isolated from the homogenate of third-stage larvae of Wohlfahrtia magnifica (Diptera: Sarcophagidae), collected from a primary laboratory culture of the fly [1] . Subsequently, W. chitiniclastica was reported to be an egressing zoonotic pathogen isolated in different geographic locations, causing fulminant sepsis [2] , osteomyelitis [3] , and cow hoof fetlow [4] . Species W. larvae, isolated from the larval gut of Hermetia illucens, the black soldier fly, was described by Lee et al. [5] and validated in 2014 [6] .
Strain 34C10- [3] [4] [5] [6] [7] [8] [9] [10] T was isolated from symptomatic tissue of the bark of a Populus Â euramericana canker during our bacterial diversity research. The aim of the present work was to determine the taxonomic position of strain 34C10-3-10 T and characterize it using a polyphasic approach. The bark samples were collected from Gaoxin district, Puyang City, PR China, in August 2013. Populus Â euramericana cankers on poplar trees more than 5 years old were observed for the first time in China's Henan and Shandong provinces in 2006 [7] . Diseased plants had stem or branch bark that cracked and exuded frothy fluid. When the disease progressed, many cankers (50-150Â3-8 cm, width by length) rapidly appeared. Lonsdalea quercina subsp. populi proved to be the causal agent of the bark canker [8] .
Primers 8F/1525R were used as described previously [9, 10] for PCR amplification of the 16S rRNA gene of strain 34C10-3-10 T and a 1479 bp sequence was obtained. Analysis of 16S rRNA gene sequence similarity among the novel isolate and all other species with validly published names was performed using the EzBioCloud's Identify Service [11] . Phylogenetic analysis was carried out as described by Li et al. [7] . After multiple sequence alignment using CLUSTALW, phylogenetic analysis with related reference species was performed by the method of maximum-likelihood, neighbour-joining and maximum parsimony method using MEGA5.1 [12] . The resulting tree was evaluated using 1000 bootstrap replicates.
Analysis of the 16S rRNA gene sequence showed that the novel isolate shared the highest sequence similarity with Wohlfahrtiimonas larvae KBL006 T (98.6 %) and W. chitiniclastica S5 T (96.3 %). The isolate shared <94.0 % sequence similarity with all other species with validly published names [11] . In the phylogenetic tree, the novel isolate formed a cluster with W. larvae KBL006 T and W. chitiniclastica S5 T with 100 % bootstrap support (Fig. 1) , indicating that the novel strain belongs to genus Wohlfahrtiimonas. Genome sequence analysis was used to confirm the relationship between the novel isolate and the reference species. The novel isolate and W. larvae KBL006 T were selected for genome sequencing as described by Romero-Hern andez [13] . Pyrosequencing was performed using Ion Torrent technology with an Ion 316 v2 chip. The preliminary assembly was obtained using MIRA software. Protein-coding genes were annotated by performing a BLAST search against the COGs database (http://www.ncbi. nlm.nih.gov/COG/). Average nucleotide identity (ANI) is a similarity measure between two genome sequences that may be used to replace DNA-DNA hybridization [14, 15] . In this study, the ANI among the novel isolate, W. chitiniclastica KCTC 23458
T and W. larvae KBL006 T was determined using OrthoANI [16] .
The genome of strain 34C10-3-10 T is 2.5 Mb long, and the final assembly identified 46 large contigs (>1000 bp). There were 2525 predicted protein coding genes. The DNA G+C content of the novel strain was 37.1 mol%, lower than that of W. chitiniclastica S5 T (43.3 mol%). The ANI values between strain 34C10-3-10 T and W. chitiniclastica S5 T and W. larvae KBL006 T were 70.5 and 85.2 %, respectively (Table S1 , available in the online Supplemetary Material), lower than the proposed species boundary cut-off for ANI (95-96 %) [15] .
Isoprenoid quinones were extracted from strain 34C10-3-10 T according to the method of Collins et al. [17] , analyzed by HPLC [18, 19] , and confirmed by liquid chromatography-MS. Polar lipids of strain 34C10-3-10 T were analyzed by two-dimensional thin-layer chromatography, as described by Minnikin et al. [20] . For cellular fatty acid analysis, the novel strain and reference strains were grown in tryptic soy broth (TSB; Difco) for 30 h and harvested with a sterilized loop in the stationary growth phase; fatty acid methyl esters were extracted and analyzed according to the standard protocol of the Sherlock Microbial Identification System (MIDI, version 6.0) [21] .
The isoprenoid quinone of strain 34C10-3-10
T was Q-8 (100 %), as was the case in W. chitiniclastica and W. larvae. The polar lipids of the novel isolate include phosphatidylglycerol (PG), phosphatidyl ethanolamine (PE), phosphatidylmonomethylethanolamine (PME), phospholipid (PL), phosphatidylserine (PS) (Fig. S1 ). The major polar lipids, PE, PG and PME, were similar to those of W. chitiniclastica and W. larvae (Table 1) , while absence of diphosphatidylglycerol (DPG) can be used to distinguish the novel strain and W. chitiniclastica and W. larvae. The main fatty acids (>10 %) detected in the novel isolate were C 18 : 1 !7c, C 14 : 0 and C 16 : 1 !7c/C 16 : 1 !6c (detailed in Table 1 ). The main fatty acids are similar to those in the closely related reference species. However, the novel isolate can be distinguished from the related reference strains by its C 18 : 1 !7c and C 16 : 0 percentages (Table S2) .
Gram-staining was carried out as described by Jenkins [22] . Motility was evaluated by observing cells growing in wet mounts using phase-contrast microscopy (TMS-F; Nikon). Growth was performed in TSB [7] . Briefly, growth at different temperatures (4, 10, 25, 30, 37, 40 and 50 C) was first recorded at pH 7.0. The pH range for bacterial growth was determined in TSB adjusted to various pH values (pH 5.0-11.0, at intervals of 0.5) using citric acid/sodium citrate for pH 5.0-5.5, Na 2 HPO 4 /NaH 2 PO 4 for pH 6.0-8.0, Tris/HCl for pH 8.5-9.5, and glycine/sodium hydroxide for pH 10.0-11.0. Tolerance of the strain to various levels of NaCl was tested in nutrient broth (pH 7.0), which was adjusted to different NaCl concentrations (0, 1, 2, 3, 4, 5, 10, 20 and 21 % [w/v]). Anaerobic growth was examined after incubation on tryptic soy agar (TSA) plates at 30 C for 1 week in anaerobic jars (the candle-jar method) [23] . Hydrolysis of gelatin and aesculin were assessed according to the methods described by Smibert and Krieg [24] . Catalase and oxidase activities were measured as described by Smibert and Krieg [24] . Additionally, to determine carbon-source utilization, Biolog GN2 MicroPlate tests were performed per the manufacturer's instructions, using a 24 h incubation. Other phenotypic assays including API ZYM and API 50CHB/E (bioM erieux) were performed on the novel isolate. The physiological and biochemical results for the isolate are listed in Table 1 and in the species description.
Phylogenetic data and biochemical and chemotaxonomic characteristics support the conclusion that the novel strain should be assigned as a novel species of genus Wohlfahrtiimonas. The ability to utilize glycogen, L-arabinose, D-fructose, methyl pyruvate, acetic acid, cis-aconitic acid, citric acid, and formic acid; activity of alkaline phosphatase, lipase (C14), valine arylamidase, cystine arylamidase, and acid phosphatase; and inability to produce acid from glycerol, Dribose, aesculin, 5-ketogluconate and D-tagatose clearly distinguish the novel strain from closely related species (Table 1) . Moreover, the percentages of main fatty acids (C 18 : 1 !7c and C 16 : 0 ) and the ANI value data showed that the strain is different from the reference species. The name proposed for the novel strain is W. populi sp. nov.
DESCRIPTION OF WOHLFAHRTIIMONAS POPULI SP. NOV.
Wohlfahrtiimonas populi (po¢pu.li. L. fem. gen. n. populi, of the poplar tree).
Colonies are Gram-stain-negative, facultatively anaerobic, motile, pale green, circular, transparent, have entire margins, and are approximately 0.5-1 mm in diameter after 48 h of growth at 30 C on TSA (pH 7). The isolate grew between 10 and 37 C, at pH 5 to 11, and in 0-3 % (w/v) NaCl, and optimal growth occurs at 28 C, pH 7.0-8.0 and 1 % (w/v) salinity. The strain is oxidase and catalase positive. The species is positive for arginine dihydrolase, tryptophan deaminase and production of acetoin. Nitrate is reduced to nitrite. The species is negative for lysine decarboxylase, ornithine decarboxylase, urease, and gelatinase activities, and indole and H 2 S production. Citrate is not utilized. The following carbon sources are utilized at 28 C Table 1 . Differential characteristics between the novel species and other related species 1, strain 34C10-3-10 T ; 2, Wohlfahrtiimonas chitiniclastica S5 T ; 3, Wohlfahrtiimonas larvae KBL006 T . All data are from this study except where indicated. DPG, diphosphatidylglycerol; PG, phosphatidylglycerol; PE, phosphatidylethanolamine; PS, phosphatidylserine, PME, phosphatidyl monomethyl ethanolamine. G+C of W. chitiniclastica S5T is from genome sequence.
Characteristics 1 2 3
Anaerobic growth
Glycogen, L-arabinose, D-fructose, methyl pyruvate, mono-methyl succinate, acetic acid, cis-aconitic acid, citric acid, formic acid, a-keto butyric acid, propionic acid, bromo succinic acid, succinamic acid, alaninamide 
